Introduction {#S0001}
============

As reported in the 2014 ASCO meeting, androgen-deprivation therapy (ADT) + synchronous chemotherapy significantly prolongs the overall survival (OS) of patients newly diagnosed with metastatic hormone-sensitive prostate cancer (mHSPC).[@CIT0001] At present, it is clear that ADT + docetaxel is greatly beneficial for the high-burden mHSPC.[@CIT0002] To evaluate the efficacy and safety of ADT + synchronous docetaxel plus prednisone (DocP), this study retrospectively analyzed 151 cases with high-burden mHSPC who were treated at the Department of Urology, Chinese Academy of Medical Sciences, Cancer Hospital of HuanXing Chaoyang District, Beijing and the Shenzhen Hospital of Cancer Hospital of Chinese Academy of Medical Sciences from January 2014 to August 2018. Among them, 66 cases were treated with ADT alone, whereas the remaining 85 cases were treated with ADT + synchronous docetaxel (at a dose of dose of 75 mg/m^2^ every 3 weeks for 6 cycles) plus prednisone (5mg bid).

Methods {#S0002}
=======

Basic Clinical Data {#S0002-S2001}
-------------------

A total of 151 cases diagnosed with high-burden mHSPC were included in this study.

The patients in this study were divided into 2 groups: ADT + DocP group (n=85, treatment group) and ADT group (n=66, control group). The median age of these 2 groups was 63 years (range, 41 to 81) and 68.5 years (range, 45 to 83) respectively. In the treatment group, the percentage of ECOG performance-status score of 0 was approximately 20% higher compared with control group. The proportion of Gleason score of 8 or higher also was approximately 20% higher. Besides, in terms of lymph node metastasis and bone metastasis, the percentage difference between the 2 groups was about 10%, but it was not statistically significant (P=0.09, 0.26 respectively). Furthermore, the percentage of visceral metastasis between the 2 groups is approximately equal ([Table 1](#T0001){ref-type="table"}). In addition, we found that the number of patients who harbored both metastases in the bone and viscera in the 2 groups were 20 and 10, respectively.Table 1Baseline Characteristics of the PatientsCharacteristicsADT + DocP (n=85)ADT (n=66)PAge--yr median (IQR)63.0 (41, 81)68.5 (45, 83)0.004ECOG no. (%)0.005 0--173 (85.9)44 (66.7) 2--312 (14.1)22 (33.3)Gleason Score no. (%)0.015 ≤715 (17.6)15 (22.7) 8--1068 (80.0)42 (63.6) Unknown2 (2.4)9 (13.6) Lymph node metastasis no. (%)62 (72.9)54 (81.8)0.09 Bone metastasis no. (%)68 (80.0)55 (83.3)0.80 Visceral metastases no. (%)22 (26)12 (18)0.26[^2]

Treatments {#S0002-S2002}
----------

The treatment group received 6 cycles of DocP every 3 weeks; to be specific, docetaxel was administered through intravenous drip at a dose of 75 mg/m^2^ on day 1, while prednisone at a dose of 5 mg was administered orally for twice a day from 1 to 21 days. The decreased dose was allowed to be delayed in \<2 weeks for \<2 times during the course of treatment. Granulocyte colony-stimulating factors were allowed among patients with febrile granulocytopenia, antiallergic and antiemetic agents were applied appropriately during treatment, and phosphate was used in all patients with bone metastases.

All patients had signed the written informed consent prior to chemotherapy. During the course of treatment, the physician carried out necessary propaganda and education for both the patients and their families, and guided them to correctly understand and to assist in dealing with or preventing the possible treatment-related adverse events.

Evaluation of Therapeutic Effects and Adverse Events {#S0002-S2003}
----------------------------------------------------

The prostate-specific antigen (PSA) levels were monitored as planned. Meanwhile, thoracoabdominal and pelvic enhanced CT scans, together with ^99^ Technetium bone scans, were performed at the first visit, when the patient developed metastatic castration resistant prostate cancer (mCRPC) or when there were clinical symptoms. The criteria of radiographic progression were determined with reference to the Response Evaluation Criteria in Solid Tumors (RECIST1.0) standard.[@CIT0003] Besides, the complete remission of serum PSA was defined as PSA \<0.2 ng/mL that lasted for more than 4 weeks. The progression of serum PSA was defined as an increase of ≥50% compared with the lowest value in first-line ADT, which continued to increase in over 1 week at an interval of more than 1 week. PSA progression survival was defined as the time when the increase of ≥50% was first recorded relative to the lowest value. If the lowest PSA value was \<2 ng/mL, the absolute value of PSA rising should be over 2 ng/mL.[@CIT0004]

OS was defined as the duration from the date of pathological diagnosis to death. Radiographic and PSA progression-free survival (PFS) were determined according to the criteria recommended by the Prostate Cancer Working Committee (PCWG2). Meanwhile, the primary end point was the median OS, whereas the secondary outcomes included PSA PFS, radiographic PFS, and the ratio of PSA falling to 0.2 ng/mL within 6 and 12 months, respectively. At the same time, all adverse drug events were also evaluated according to the common toxicity criteria (CTCAE-4).

Statistical Analysis {#S0002-S2004}
--------------------

The SPSS 17.0 statistical software was adopted for data analyses. Descriptive analysis was carried out to test the frequency distribution, x^2^ test was adopted to compare between the 2 groups, the Kaplan--Meier method was employed to analyze the survival, and the Log-rank method was utilized to determine the significance of results. A difference of P\<0.05 was deemed as statistically significant.

Results {#S0003}
=======

Evaluation of Therapeutic Effects {#S0003-S2001}
---------------------------------

The overall median follow-up period was 34 months. However, the median OS in treatment group was not attained, but it was significantly longer than that in control group (HR in treatment group, 0.41, 95% CI, 0.21--0.80, P=0.009) ([Figure 1](#F0001){ref-type="fig"}). Furthermore, stratified analysis showed that patients aged \<70 years, and those with the ECOG score of 0--1, the Gleason score of 8--10, and no visceral metastasis greatly benefited from the combined treatment ([Table 2](#T0002){ref-type="table"}).Table 2Hazard Ratios for Death in SubgroupsGroupNo. of PatientsHazard Ratio (95% CI)P\*P for Interaction^\#^Overall1510.41 (0.21 to 0.80)0.009--Age (yr)0.01 \<701030.44 (0.20 to 0.94)0.033 ≥70480.24 (0.03 to 1.85)0.172ECOG Score0.048 0--11170.31 (0.12 to 0.76)0.011 2--3341.18 (0.42 to 3.31)0.756Gleason Score0.009 ≤7302.63 (0.68 to 10.13)0.161 8--101100.22 (0.09 to 0.53)0.001Visceral Metastasis0.008 Yes340.39 (0.07 to 2.01)0.257 No1170.40 (0.19 to 0.85)0.017Bone Metastasis0.011 Yes1230.25 (0.11 to 0.61)0.002 No281.85 (0.48 to 7.22)0.375[^3] Figure 1Kaplan--Meier estimates of **OS**. Shown are data for OS. The dashed lines indicate the median. The median rate of OS was not reached in the ADT + docetaxel group and was 31.6 months in the ADT group; CI, confidence interval; NR, not reached. No. at Risk denotes the number at risk is the number of individuals at risk, defined as all those under study who died or were censored at a time later than the current time.

The PSA PFS in treatment group and control group was 17.9 months and 9.2 months, respectively (HR,0.37; 95% CI, 0.37--0.55, P\<0.001) ([Figure 2](#F0002){ref-type="fig"}). Moreover, the proportions of PSA falling to 0.2 ng/mL were 53.7% and 23.3% in treatment group and control group, respectively (P\<0.001). To be specific, the proportions of PSA falling to 0.2 ng/mL level within 6 months were 29.4% and 7.5% in the above 2 groups, respectively (P=0.001), and those within 12 months were 42.7% and 19.7%, separately (P\<0.001). Additionally, the radiographic PFS was 43 months in the treatment group and 19.8 months in the control group (HR, 0.28; 95% CI, 0.16--0.48, P\<0.001) ([Figure 3](#F0003){ref-type="fig"}). Besides, stratified analyses on both PSA and radiographic progression revealed that patients with the ECOG score of 0--1, the Gleason score of 8--10, and visceral metastasis benefited significantly from the combined treatment, regardless of age ([[Supplementary Table 1, 2](http://www.dovepress.com/get_supplementary_file.php?f=243843.docx)]{.ul}).Figure 2Kaplan--Meier estimates of PSA PFS. Data are shown for PSA PFS. The dashed lines indicate the median. The median rate of PSA PFS was 17.9 months in the ADT + docetaxel group and was 9.2 months in the ADT group; CI, confidence interval. No. at Risk denotes the number at risk is the number of individuals at risk, defined as all those under study who died or were censored at a time later than the current time.Figure 3Kaplan--Meier estimates of radiographic PFS. Data are shown for radiographic PFS. The dashed lines indicate the median. The median rate of radiographic PFS was 43 months in the ADT + docetaxel group and was 19.8 months in the ADT group; CI, confidence interval. No. at Risk denotes the number at risk is the number of individuals at risk, defined as all those under study who died or were censored at a time later than the current time.

Adverse Events {#S0003-S2002}
--------------

The rate of ≥3 toxic and side effects in treatment group was 10.9% (9/85), which was lower than that in control group (22.5%, 7/31), but there was no significant difference between these 2 groups (P=0. 21). Nine patients had grade III--IV side effects associated with chemotherapy, and no grade V side effect was reported. The primary presentations included blood toxicity, neutrophilic fever, gastrointestinal reactions, edema, fatigue, and mucositis.

Discussion {#S0004}
==========

Prostate cancer (PCa) ranks first place in terms of its morbidity and second place with regard to its mortality, as suggested by the cancer statistics for 2019.[@CIT0005] With the development of more comprehensive screening indicators and the improvement of screening techniques, the incidence of mHSPC shows an increasing trend[@CIT0006] The ADT regimen has been identified as the preferred choice in the initial treatment of mHSPC.[@CIT0007] Subsequently, the addition of bicalutamide (the first generation antiandrogen) to the ADT regimen displays survival benefits in treating mHSPC.[@CIT0008] In 2004, docetaxel has been approved by the US FDA to treat metastatic castration-resistant prostate cancer (mCRPC), and it is recognized as the first drug to prolong patients\' OS. Until 2015, docetaxel had proved to be the first drug that displayed significant survival benefits in treating mHSPC.[@CIT0009] Nowadays, the ADT + 6-cycle docetaxel chemotherapy regimen has become the standard treatment for the newly diagnosed high-burden mHSPC.[@CIT0010]

In the CHAARTED study,[@CIT0002] a total of 790 patients were randomly divided into 2 groups: ADT + Doc group (n=397) and ADT group (n=393). The docetaxel regimen was docetaxel at a dose of 75 mg/m^2^+ prednisone at 10 mg for once a day for 3 weeks a cycle for 6 cycles. The overall median age was 63-years-old, and the follow-up period was 28.9 months. The results suggested that the median OS in the ADT + Doc group was prolonged by 13.6 months compared with the ADT group (57.6 vs. 44 months; the risk ratio \[RR\] was 0.61; 95% CI, 0.47--0.80; P\<0.001). Meanwhile, the median time to biochemical, symptomatic, or radiographic progression in the ADT + Doc group was 20.2 months, it was 11.7 months in the ADT group (RR, 0.61; 95% CI, 0.51--0.72, P\<0.001). Furthermore, subgroup analysis suggested that the median survival of high-burden ADT + Doc group was 17 months longer than that of the ADT group (49.2 vs. 32.2 months, RR, 0.60; 95% CI, 0.45--0.81, P\<0.001). However, the low-burden patients did not benefit significantly from the combined treatment.

Moreover, the STAMPEDE study[@CIT0010] included patients with a high risk of locally advanced or metastatic PCa receiving long-term ADT. A total of 2,962 patients were randomly divided into 4 groups according to a ratio of 2:1: 1:1, ADT group (n=1184, ≥3 years ADT ± local radiotherapy); ADT + Doc group (n=592); ADT + zoledronic acid (ZA) group (n=593); ADT + Doc + ZA group (n=593). The docetaxel regimen was docetaxel at a dose of 75 mg/m^2^+ prednisone at 10 mg for once a day for 3 weeks a cycle for 6 cycles. The follow-up period was 43 months. The results indicated that compared with the ADT group, the OS of the ADT + Doc group was significantly prolonged by 10 months (p=0.006), and the survival improvement of the ADT + Doc + ZA group was similar to that of ADT + Doc group, which were consistent with those obtained from the CHAARTED study. However, median OS was not reached for the ADT + ZA group (HR 0·94, 95% CI 0.79--1.11; P=0.450).

The GETUG-15 study[@CIT0011] suggested that ADT + Doc showed no survival benefits for the uncastrated metastatic PCa. Nonetheless, the authors thought the result was partly due to the problem of methodology and early chemotherapy should be discussed with all patients. Furthermore, it was found that the ADT + Doc group had longer biochemical PFS compared with the ADT group.

The results of the above 3 clinical trials were mainly summarized as follows: first, ADT + Doc had significant survival benefits for M1 patients CHAARTED and STAMPEDE studies compared with ADT; second, ADT + Doc had longer median time to progression in CHAARTED and GETUG-15 studies. Third, although the results of these 3 trials are not exactly the same due to different characteristics of each experiment, they all show that ADT + Doc is beneficial to patients in some way ([Table 3](#T0003){ref-type="table"}). Moreover, the meta-analysis on CHAARTED, GETUG-15 and STAMPEDE studies[@CIT0012] indicated that docetaxel had significant survival benefits for M1 patients, which increased the 4-year survival rate by nearly 10%. In addition, Ramamurthy et al[@CIT0013] performed a cost-effectiveness study to illustrate the value of abiraterone acetate (AA) vs. Doc in the first-line treatment of metastatic PCa. The results confirmed that Doc was substantially more cost-effective than AA in treating metastatic hormone-naïve PCa.Table 3Characteristics of Clinical Trials Related to DocetaxelClinical TrialsPeriodNumber of PatientsAge, Yr, Median (IQR)ControlTreatmentMedian Follow-Up (months)Median Overall Survival (months)Median Time to Progression (months)CHAARTED7, 2006--11,201279064 (36--91)ADT (LHRH agonist or LHRH antagonist) or surgical castrationADT + Doc (75 mg/m2 every 3 weeks for 6 cycles)28.9(ADT 57.6; ADT + Doc 44; P\<0.001)(ADT 11.7; ADT + Doc 20.2; P\<0.001)STAMPEDE^a^9, 2005--3, 2013177665 (40--82)ADT (LHRH analogs or LHRH antagonists or bilateral orchiectomy)ADT + Doc (75 mg/m2 every 3 weeks for 6 cycles+predisone)43(ADT 71; ADT + Doc 81; P=0.006)\_\_STAMPEDE^b^9, 2005--3, 2013118666 (42--84)ADT + ZA (4 mg every 3--4 weeks for 2 years)ADT + ZA (4 mg every 3--4 weeks for 2 years) + Doc(75 mg/m2 every 3 weeks for 6 cycles + predisone)43(ADT + ZA) not reached; ADT + Doc 76\_\_GETUG-1510, 2004--12, 200838563.5 (57--70)ADT (LHRH agonist or surgical castration or combined androgen blockade)ADT+Doc (75 mg/m2 every 3 weeks for up to 9 cycles)83.9(ADT 62.1; ADT + Doc 48.6; P=0.3)(ADT 12.9; ADT + Doc 22.9; P\<0.001)[^4]

Findings in this study revealed no significant difference in other indicators between the 2 groups, except for age and the pathological Gleason score in terms of basic clinical characteristics. This might be associated with the high risk of metastasis in older patients receiving a low-dose of chemotherapy and with high pathological malignancy. The median follow-up period was 34 months. In terms of efficacy, the median OS of the treatment group was not reached, but it was significantly longer than that of 31.6 months in the control group (P\<0.001). The PSA PFS in treatment group was 17.9 months, and that in control group was 9.2 months (P\<0.001). Meanwhile, the radiographic PFS was 43 months in the treatment group and 19.8 months in the control group, respectively (P\<0.001). The incidence of ≥3 toxic and adverse events in the treatment group was 10.9% (9/85), which was lower than that of the control group (22.5%; 7/31), but there was no significant difference between the 2 groups (P=0. 21). With regard to the proportion of PSA falling to 0.2 ng/mL within 12 months, the values of control group in our study and CHAARTED study were 19.7% and 19.6%, respectively, which were quite similar. However, the value of the treatment group was 42.7%, which was significantly higher than that of the control group (P\<0.001), and that of 27.7% in the CHAARTED study. At present, no direct comparative study is available on the effect of DocP combined with ADT and ADT + Doc on the high-burden mHSPC patients. Besides, it remains unclear whether docetaxel + prednisone has an advantage in some aspects. Therefore, it is necessary to further establish a comparative study comprising the ADT + DocP (test group) and the ADT + Doc (control group) treatments for the high-burden mHSPC patients, so as to verify the differences in the proportion of PSA falling to 0.2 ng/mL, the median OS, PSA PFS and rate of ≥ 3 adverse events between the 2 groups.

As suggested by the 2017 LATITUDE study,[@CIT0014] Abiraterone + prednisone significantly reduced the risks of death and disease progression among the high-risk HSPC patients (with at least 2 of the following 3 criteria, Gleason score of ≥ 7, over 3 bone metastases and visceral metastasis). As a result, some clinicians had different opinions in the choice of docetaxel or Abiraterone. Wallis et al[@CIT0015] carried out a systematic review and network meta-analysis to evaluate the OS for men with hormone-naïve high-risk and metastatic PCa who were treated with **AA** plus prednisone/prednisolone combined with ADT (AA + ADT) versus docetaxel combined with ADT (Doc + ADT). They concluded that there was no significant difference in the OS between the AA + ADT and Doc + ADT regimens for men with hormone-naïve high-risk or metastatic PCa. Sydes et al[@CIT0016] conducted a head-to-head comparative study on the data from patients treated with standard treatment (ADT) combined with AA (ADT + AA) and those treated with standard treatment combined with docetaxel + prednisone (ADT + DocP) in the STAMPEDE trial. Altogether 566 patients were enrolled, including 189 in the ADT + DocP group and 377 in the ADT + AAP group. The median age was 66-years-old, and the median PSA level was 56 ng/mL, and the median follow-up was 4 years. These results showed that ADT + AAP group had obvious advantages in terms of FFS and PFS outcomes, but it had no significant advantage in the MFS and SRE outcomes; by contrast, the ADT + DocP group had no significant advantage in the OS outcome. Further, the maximum toxic reaction grades of the 2 groups were similar. In that study, docetaxel was administered for a total of 6 cycles (in about 4 months), while Abiraterone was administered for 24 months. Considering the cost-effectiveness and patient compliance, docetaxel, when used in combination with ADT, may be more suitable than abiraterone for patients with high burden mHSPC.[@CIT0017] Moreover, Sydes et al recommended docetaxel as the first-line treatment for those newly-diagnosed patients with high-burden mHSPC, and Abiraterone is recommended for patients who are intolerant to docetaxel.

In addition, the 2018 ESMO conference[@CIT0016] reported that, the STAMPEDE H group might further improve the prognosis for patients with low-burden PCa who received local radiotherapy combined with the standard treatment (ADT ± Doc). Results from the STAMPEDE G group suggested that, only the ADT combined with the abiraterone regimen exhibited survival benefits (HR, 0.63), which were similar to those obtained in the H group combined with radiotherapy (HR, 0.68). Therefore, an appropriate therapeutic regimen should be selected in clinical practice according to the specific patient conditions, such as health-related quality of life, volume of disease, age at treatment initiation, duration of therapy, and even patient preferences.[@CIT0018]

There were also several limitations in this study. First, it was a non-randomized retrospective study, which may have existed in the study design account for selection bias. Second, the sample size was not large enough to make the convincing conclusion. More large-sample and high-quality RCTs are needed to confirm these preliminary findings.

Conclusion {#S0005}
==========

In summary, the early ADT combined with DocP protocol benefits patients with high-burden mHSPC in many aspects (such as OS, PFS of PSA and radiographic, the ratio of PSA falling to 0.2 ng/mL), it also displays high safety. Moreover, patients with no contraindications of chemotherapy should be treated with docetaxel-based systemic chemotherapy for 6 cycles on the basis of ADT.
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